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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a general-purpose expression vector for a bacterium ot the genus 
Rhodococcus. containing a mutant type regulatory factor having actions on constituent activation of a nitrilase 
gene promoter and capable of highly expressing the objective gene. 

SOLUTION: This expression vector for a bacterium of the genus Rhodococcus comprises a DNA region capable of 
coding a regulatory factor having actions on the activation of a nitrilase gene promoter, a nitrilase promoter gene 
DNA region undergoing the activation by the regulatory factor, a DNA region capable of proliferating in the 
bacterium of the genus Rhodococcus and a drug-resistant DNA region capable of functioning in the bacterium of 
the genus Rhodococcus. An exogenote is integrated into the expression vector for the bacterium of the genus 
Rhodococcus and made to coexist in the bacterial cell of the genus Rhodococcus to thereby enable the 
constituent expression of the exogenote. 
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<ft-&^ffl*topi5S^-frr7- KfSDNASiS, & 
Sfe-r*liiaijaH-14DNAf|lSSr-g-A--e'5:.5>D Ka y * X« 




1 

[fS**l] TIC (1)-(4) ODNAfj^m-C^ 
£o K=J * (Rhodococcus)5l^a®ffl%3E)|^^ 

(2) (1) OPSi^Ci: Or&ttffcSr^it*- h *) 

(3) □ K 3 y * XSaittl^t^Mt ^ D N A f M 

(4) n Kn y *^«««UH^rHttB-*-*H5JW«-ttDN 
A** 

#^ 3 is J: VEyiJ#* 4 o»aiEyi] «r *TT * »#* 2 IE 

fE^DNAlW^^U'pRCOOK pRCOO 
2. P RC0 0 3iJJ:^pRC 0 0 4 ?5^i4S^<?)S 
(ftL&^fr < t i> 1 ao:/9* * K**-c**»*«i 

[ ffi&m 5 ) gg^Jit-a D N A h9>^#/>T 
N 9 0 3 SSSO*-*-^ ->>»14»feT-^^^^IS*a 
1 lE^OffeS^* *- 0 

[iff** 6] Bflai-SUEWfta^^^-Ui 
S Ko 

[0 0 0 1 ] 

0|§3i£pri6£-r*n K3 y #x (Rhodococcus)J^«B® 

mmmn xwm&* dna uti£j3 * D«*itttie? 
oses^* h u in* k?*— 

[0 0 0 2] 

&L*>&.mmz.mmztix\**& (#§§^2-470 , #0^3- 
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-r*R***fr3*LT^* (4*81^4-211379, #RJsF6-25 
296 > 4fgg^F6-303971#BS) 0 DK^y^XR 

y^^^ KOflHR (1#gg^P4-1 48685. #§3^4-330287, 
#H9¥7-255484. #§3¥ #KS) -«"***-OBaS& (# 
fPI¥5-64589 . 4$HPI¥8-56669 , Journal of Bacterid 
ogy 170, 638-S45 (1988) , * 114*1* 4,920,054) & 

[0 0 0 3] -TTtcn K3vn ^ 

^d^U (Rhodococcus erythropol is) S K 9 2 

ftU tS^-T^ ^ * K"<* p K 4 £ffiv>Tn K^7 

Lfc (4fra^P8-173169# 
fig) 0 ~ h »J 9— tf»ao«jRftLfcJE»*S 

K92-B lacOfllStffcUHfe-SSBJWHBH^*^- K 

20 - <h ftTOU Lfc (#BS¥9-23832 ^&$ft# 

SB) o 
[0 0 0 4] 

[0 0 0 5] 

[0 0 0 6] -T^^*>. *»WI±. 

1) TE (D-(4) ODNAf«mt44DK3y 
(Rrx>dccoccus)JS^fflffl^^^^ ^— . 

(2) (1) OPBH^tcji^fStt-ftiSJt^-h'J^-^ 
40 afE^-^n^-^-DNA^i^ 

(3) n K3-y*^««««l«iart"r*»H[BrflB^DNA«« 

(4) n K3 y*XJR««U*Jv^r«ltt-r*ai#J»ttDN 
AS* 

[0 0 0 7] 

50 ^>o ^^^omiBH^^n K^^^'i^D-f 
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3 

•J * (Rhodococcus erythropol is) S K 9 2 £fc<D^^$ 
SK9 2- B1<*6*<7)<>0*C*^>^ SK9 2ttfi* 

[0 0 0 8] SK92-B1 £Mi R. erythropol is SK9 
2-B1 (FEPM P- 1 4 8 5 3) , SK92 Rho 
dococcus sp. SK92 (FEPM BP- 3 3 2 4) tt 

--e«f^^J:U f l^gnifie^-«:-&tr7 p 7X ^ KpSKl 
0 6<*Cft£^W^*^»^#Hfc E. coli JM109/pSK10 
6 (FERM P- 1 4 8 5 6 ) , SK92-B1 ftffi 

KpBSK2 0 1 ItZtLZ^-rZltm&Vkfc E. coli 
JM109/pBSK201 (FERM P - 1 4 8 5 5 ) . H^"? 

R. rhodochrous ATCC 12674/pK4 (FERM BP-3 
731) , nK3y*^ nK^n^* J - 1 ftOH 
UiHl K9 5^— tfiie^*-frtr < KpNH 

j i oHitzixi&m-t&mnmmi* tgi/ p nhjioh (f 

ERM BP-2777). 7? X$KpSJ 0 2 3li 
W&m&te R. rhodochrous ATCC12674/pSJ023 (FER 

m p-16108) tLx, m c < nmtkmm^j: 

[0 0 0 9] 

[0010] HJfctfl 1 
1-1) DNAI&fM-O^ 

S K9 2^S*<7)^^X^ KpSKl 0 60|gt5itf^ 

«r3- K-raae^pfc-artHM* (#73 kb e c o r v 

WW («FP§^F8-173169#fiB) SK92-B1 1** 

SO^X^ KpBSK2 0 1 (OmSni&itt*^- K"T 
*iH£?**tr*tt (#7 3 k b EcoRVlrfr) 
f^x./:y7^U , pBSK3 0 2 ( 3$ B?j ¥9-23832 
#55) Zfamm&S a c I xmm&, 7. 3kbOSa 
cl»rtt*£0. 7%r^fa-^m^ac®^ J: >j^U 
»9^J»}aiL|5]JRL^o 1 0 M I O p B S K 3 0 2 
K*tU 1 0 ffif«S«lJK»«iS»ffi 1 0/u U ASM* 7 
8// U MRftXS a c I 2// 1 £J?D;i 3 7 101:^2^ 
KJKfi>£-t*:*:o ^^-Cfflv^pUC 1 1 S&f^^k 
<OX n (if^SiL^o 10^ lOpUCl 18 U*tL 1 0 

&iSk8tmmmmi&mi& 1 o ^ u ass* 7 7 ^ u $11 

S a c I 2 1 £*D;L 3 7 TC^C 2 B*BHjRI£». 7 * 
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* (l£ilS«^^tt) 1 ^ U 10 teSSSWffi 1 0 M 
1 . iSS* 3 9 1 £*0;16 5t)tR£«7xy-;H2L 

7. 3 k bmKZ&tsDNAmfrWfrl fx 1 JifSO 
«fc o lc««Lrt:S a c IWm p UC 1 1 8 <h v >f Y- -> 
3>*yh (SH«*fe*dtt) «rfflv»T4t:-C— (ftjRlB 
•) pUC 1 1 8^c7)ffX^W o/j 0 

[o o i i] 1-2) ^mm&te^ftm&xvmkz-tev 

NAOSglJ 
/0 *SlffiJM10 9ft^LB« (1. 

h>> 0. 5%An>f-XFx^, 0. 5%NaC 

i) imit:Mi3 7t:, 5*$mm*gmL, ccoigg 

»100^ 1 £ S OB*Sttl5 0ml 

0. 5%'<:7 h 4-7s h^^r*. lOmMNaC 
U 2. 5 mM K C I . lmMMgS04 , ImMMg 
C 12 ) (z*ni_. 1 8*0^2 0B#K^SIL^o &L'i:J: 
*)mW Lfzm, »13ml TFSiS (2 OmMP I P E 
S-KOH (pH 6.0) . 2 0 0 mM K C 1 , 1 OmMC 
a C I 2 . 4 0 mMM n C 1 2 ) & 1 3 m 1 *Dx.. 0 X: 

Lfzjzmmizt$TFmm3. 2mii:saiLo. 22m 

1 Ov^f;^;^^v K4r»nx.0t:r-1 O^WSfclgL 
fco Zo LXitmLfz =f > t # -r > h 2 0 0// 1 CI 

s 1-D -ef^L^a^x^-^v^^ K***-r*»itt 

(DNA7^7'J-) ^10// 1 tJDx. 0t-C3 0 53* 
Scfilfe, 4 2tf3 OiHBJfc- h*>3 -y ^^iOfC 
2frm*%m&s SOC«^ (SOBMC2 0mM^> 
^-X^jjpx./:tO) £ 0. 8mliDx.3 7t:(:t6 0 
»B«a**Lfc 0 d*t£2 0 0 /i lfo7>evU > 
50 lOO/ig/mliilmMOIPTG (-fV^nfcf;u- 
p-^-Jclfv * Y *> K) i:0. 3 mMC0X- g a 1 (5 
— :/n^e-- 4-^nn-3-0 KU ^-/?-D-**7 
^Mf5/'>K) *tOLB*^*»i:i^ 3 7t:t 
«*L^o «^«*±i:±f L ^»KeM n n - - 1: 

[0012] 1-3) m&x-fc-?^ * < KOPSi 
X@ 1-2) tgffiL«KeMtl00mlcOLB§ 

flfecr3 7t:t-^*u *mf^ i«s*u«t 

40 fiiffil (2mM^3-^ 1 OmMEDTA. 2 

5 mMT r is-HCl (pH 8.0) £ 5 m 1 > U V r ^- 
A«r2 5mgtJDx_. 0tT3 O^W&f L^ a Sifcl I 
(INNaOH, 5%SDS) ^rl OmlMOttS 
^fElll (3MftStMJ»)^ (pH4.8)£ 
7. 5mlSQx.0t-C3 OMftf t^o -^^fi^ 

*<D±.&J*iZ 5 0m 1 COJL^ 
^L±fS^13t»)I^^ 5m 1 O^fffilV ( 1 OmMffiSt b 
\> ^A. 5 0 mMT ris-HCl (pH 8.0) <b V 
^PT--tfAi§?K (1 0mg/m 1 ) *2. 5^1 iDx 
50 ^ia-C2 O^fflJ&fiL^o :iXCl 2mlOx^y-;i/ 
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5 



Ltio LT&btitz-f? X < K«rpBSK305t 
[0 0 1 3] 2) -h 'J ^ "7n.*--*-T8tt 

h g jut y^^-^fmi^i^ism^i T^xsti 

Ig 1) -C^L^^^X ^ Kp B S K 3 0 5 CO- h 'J 

(FERM BP-3731IO K^y^^iy?^ ^ 
KpRC0 0 4 t«f^^^-pHSG 2 9 9 (h7 
>X^V>TN 9 0 3 fi^cDrt^^-f v ^ffitttitfS^* 

566 #HH) ) tL^r^^^ K*ftsSLfco ^^X^ K 
p B S K 3 0 5 tmmmmx balhEcoRI Xtytift 
7. 3kbO»fJf£0. 7 %T ^rn-^S^Cacft&^ 
-t •J^HtL, r^X 0«J»9mLlHlitXL^o 10/* 1 co P 

bsk3 0 5chl> i o feiskmmmmmmmfc i o 

1 . «m7K7 6 1 . flJPlB£f£X balhEcoRI* 

[0 0 1 4] ^^^-(-fflv>^pK4»fn-fi^:^«t -9 U 
ftiLfc, 1 0^ 10pK4i:itLl 0 te«K8iiJI&g¥f£ 
*g*i£ 1 0 /u U ?*®7fc 7 8 U »Mifc3tE c o R I 
2/, 1 *Jm;t3 7fC2«f|IBRJCB». ^y-JHaS* 
i^/-Mtf^^:^lt5 0^ 1 <0£&m*^?§ 
»L/Co T)Vij «; -7^x^-7 r--b* (Sffiiftflc 

1 /u U 1 OlSift&SgSiiK 1 0 ^ 1 , t&"ffi*3 

[0 0 15] J - lttHI- h 'JiHz K?*~ffltfigfF- 
3r^tr6. 0kbDNAK^ f pUC19^^^-ca 
^SflfcT^XS KpNHJ 1 OH [1$B3^F4-21137 
9, Biochim. Biophys. Acta 1129, 23-33 (1991 )#?.?.] 
£§1JI£Bt^B amH I t\ MIH^77-f a > 

Lty7X= Kp FY7 0 2 SrftUKLfco C*x£©JKBS 
SEcoRVT«, T/*-pXbaI (^lilitl* 
fcHy-y3>L> £<bUf!HJIES£3SE c oR 

I X~Wm&- h'J^bK^ ^ --tfite^f-Sr^tf 2 . Ik 
bOBrtf-£0. 7%Ttfn-*mS^i&t-£ ^5M8tL. 
0«0»)mLiaJRL^o 7.3 k bffiftf- 1 ^ 1 

- h y/m K7*--tfiifKT-*^tr 2. ikbifriyu 

1 i3 <fc Z>\ ±SfiO XbaltEcoRI «J»f p K 4 1 ^ 

r 4 ct- Bfcs;jo£^*c £ ta^^x^ Kp S J 0 

0 2tft«Lfc (Ell) o 

[0 0 16)3) u h~x~yfiAig t mm<njfzwmm*z*.v r 

oKay*^ uV^u^Ts ATCC 1 2 6 7 4ftO 
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StK^T 3 [elBfe^L. s&a^jcu&fll L£ 0 10^7 
X3KpSJ002 fcttttffiftiffl 0 M 1 £?££-U 7K 
^L/Co f t > ^ - C D N A t Ift^rl^ffi Ail, ifi 
emSlCET-2 0 01 (B*5Hfc) ia»5Si 
5££3. 8kV/cm, /n*;u^i(iS 1 m s , '*)UX\S\%c2 

^Srffv^ MYKJgife (0. 5%^»J^^h>, 0. 3 
%/<^ h jh^x, o. 

10 0. 2%KH2 PO< , 0. 2%K2 HPO4 (pH 

7.0) ) 5 0 0^1 SrtJDx, 26t, 3^KISSSL 

[0 0 17] LtftSL^o K3v 
xtt (ATCC 1 2 6 7 4/pSJ 0 0 2) ^MYKft 
^ (5 0 / ug/ml*t-7/fy>^) lOmlUML, 
3 0tT*2 4B$TO^*L^o :0««»lmlfc*» 

100ml (l. 5%r;u=i-x > 0. i%;<^h<f- 

^hjn^r^, 1 ^ ^ >BE^ h "J A. 0. 0 5% 

20 KH2 PO4 , 0. 0 5%K 2 HP04 „ 0. 0 5%® 
^^y^A, 0. 0 1 %*&1t^/*)l' K pH 7.2 , 
SO^g/ml^tV'fy^^t) tcjffl*., 3 0tt'6 0B$ 
IB««Lfco :oi«50mM»; >S« 

(pH 7.7) (ZffiSl* *<r>— M*2. 5%7?>)u~h 

»]3eU/c 0 ^0£f«, nK3y*XWMfti*AT 
CC 1 2 6 7 4/pS J 0 0 2UiJ^t, 4 4mM<7)7 

[0018] 4) 7 r 7^U'pSJ 0 2 3 OftSSi 
p S J 0 0 2 Sf£?-»9t(^K«rv«M^S«^ 

pS] 0 2 3 ^SiLfCo p S J 0 0 2 «r«JIRtf9R£ c 
oR\XWfrfrm&. $^:EcoRVt'«JKLM¥ 
^bi!LS$:i5C^o^f*. ')^-pEcoRI (Si! 

KpSJ 0 0 8=grftSil^o 10//lOpSJ 00 2C 
WU. 1 0teift«WJI^»fRiSS«ffil 0/z u xm?K7 
40 9. 5|i MRKXEcoRlO. 5^1^*0x37 

Tl 0/u 1 <Dm.myknmm\^fZo Zh\Z Klenow Fragm 
ent (SiSii**5*;£?*±) 2/. U 1 Of&iftS^WflKl 0 

M 1 . ^®7jc7 8 1 ^*d^_3 7t:-cjs:js^7^y-;u 
jaa. ^^y-;uim^firv^«tr^c®?Ki 0^11: 

f§»L^p 14. 6kb^DNAW)t«:0. 7%T2fo 

fco leliRL^DNABfM* 10/i 1 t-«-L 1 0te«K©JK 
10^U a^ffiTk 78//L ®JI£8£SE c o 
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(Sia**fttt) Srffl^T. 'J>*-pEcoRI 
T«WE«&ftfc*J»W* ■) "79* 5 KpSJOOSt 

[0019] ^ Kp B S K 3 0 2 A'fellflf 

ififi:^*=f- K-r*afiMF*-a'tr««, ^3kb E c 
oRVBffrt, 0. 7%7**n-^*B(:j:^g 
U **** >)«J»)mUlHlJRL/Jo MIHMHR(cj:Jb«iBF 
(i, 10/ilOpBSK3 0 2i:WL, 1 O&igtmfflm 
ttXfltfffiftl O/i U $&®tK7 8/1 U MRME c o 
RV2 ^ 1 £*D;i3 7tUT 2B»PIKie»-«:&C 2:1- J: 
OtTo^io :<03kbEco R VBfrtt* 1 /i I E c o 
R I TMUpUC 1 1 8t7>fy-v3H7 h 

(S«a«*ft*t) tfflv^4W- *KJB***Cfc 
CiO pUCl 1 8^0lfA«:ffv\ pBSK2 0 2 £ 
ft8L/:o -7*5 .X * KpBSK202 frSUfiRBMRE c o 
RI-CIBKtt, 3kblrfr^0. 7 %T*"n 

10 0 2 0] ^XU*pSJ 008 £SUPB8£5£ 

E c o R i -enfrfi>m&. ZblZT^fJ *) 7 * A* y r 
--if (SMflStfttt) tBAPJll^K 8. 7 2 

»9^J»)mLIiliRL^:o Cili: pBSK 2 0 2ft* 
03kbEcoRIifr^7^-y3>^r-yh 

^^U'pSJ 0 2 3 £ft§&L*: (gl 2 ) 0 
10 0 2 1 ] 5) 7^7^< Kp S J 0 2 3 Sr^frn K=J 

Xg 3) fcmtittCL-C. ^XU'pSJ 0 2 3OUK 
ziijy^ DK^D»>^ATCC1267 4^<7>^A£ 
*T^&<^&;i# (ATCC1 2 6 7 4/pSJ 02 3) 
*ft«L/:o i9 LtftBLfcn K^y/r^RmM 
x.ft$:MYKM (5 O/ig/ral* 10 
mlUMU 3 0fC2 4W«Wr*«Lfco 
tlml^tl 00ml (1. 5%/;^-^, 0. 

0. 05%KH2 P04 , 0. 0 5%K 2 HP 
04 . 0. 0 5%««v^y^A, 0. 0 1%«ft^ 
'<rt"KpH7.2, 5 0/ug/rol*f7^->>^t) USD 

3 0t"C6 0««iS*Lfcc IUVtt. :oIM5 



70 



20 



30 



40 
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OraM'J (pH7.7) KKfl U 

2. 5%7^JD-PJ^mnMMH-10 

1C. 10»5£S^o 1 NttnoStDUJ: l9KlL-«ik 

^77^f — Srffli^TiffljeLrt:*: 4 OmMOT* ij ;u 

[0 0 2 2] 6) n Ka * **«fflmfli«3B'** 
fWR 

Ig 4) t(t8L/:7 , 7^^ KpS J 0 2 3t5^^ h >J 
^k K9^— tfae^**tr«*«:ROIfc< :ti:J:*) 
Z&ffltt I'-tWLfc. 10// lOpSJO 

2 3CWL, 1 0te«J£fflJffiIS«g««Kl O/i K 
7K7 8 p U baI2/i 1 fciPx 3 

a 1-2) PJ£6*:8§M J M 1 0 9 0=r > kf r*> h-fc;u«:fls 

BU cojRi&ia* i 0// itra*_, 0^3 0 55-9:11 

fz 0 *CO&, 42tT'30#|fllk-hy37^^X.O 
1CT 2 SOCigifcSrO. 8mlM37t 

i:t6 0»IW«!tJ»»Lfc o :W2 0 0 fx lfo*t 

3 7tt«SL/: 0 *^«P*±U**Lfc«IME«M»:3 
n--i:o^TIg 1-3) PW7^x S KOfflSSSrfTo 
/Co - n LX&htitz-fyX < KSrpRYO 1 t$r& 

[0 0 2 3] 

[0 0 2 4] 
[EMM 

E5fl»* : l 

K?UCD^£ : 2 4 4 

K^ijom : r < sm 

seas 

: n K = y * * xijxd^'J^ (Rhodococcus 
erythropol is) 

I S K 9 2 - B 1 



EF'J : 

MelAlaGlyAlaAspValHisAlaGlnGlyGlyThrAsnArgArg 15 

AlaArgl I eLeuVa I Va I AspAspG I uLysH i sVa I A rgTh r Met 30 

ValThrTrpGlnLeuGluSorGluAsnPheAspValValAlaAla 45 

AlaAspGlyAspAlaAlaLeuArgGlnValThrGluSerAlaPro 60 

AspLeuMet Va I LeuAs pLeuSe r LeuP r oG I yLysG I yG I yLeu 75 

GluValLeuAlaThrValArgArgThrAspAlaLeuProl leVal 90 

ValLeuThrAlaArgArgAspGluThrGluArglleValAlaLeu 105 

AspLeuG I yA I aAspAspTy r Va 1 1 leLysProPheSerProArg 120 
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[0 0 2 5] 

Spoils : 



E?|J*-^ : 2 
5 3 4 
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Gl uLeuAlaAl aArg I leArgAlaValLeuArgArgThrThrAla 135 

GluProProHisGluAlaAlaValGlnArgPheGlyAspLeuGlu 150 

I leAspThrAlaAlaArgGluValArgLeuHisGlyl leProLeu 165 

G I uPheTh rTh r Ly sG I uPheAspLeuLeuA I aTy r Met A I aA I a 1 80 

SerP roMetG I nVa I PheSerArgArgArgLeuLeuLeuG I uVa I 195 

TrpArgSerSerProAspTrpGlnGlnAspAlaThrValThrGlu 210 

HisValHisArgl leArgArgLysl leGI uGluAspProTbrLys 225 

ProThrl leLeuGlnThrVal ArgGlyAI aGlyTyrArgPheAsp 240 

GlyGluArgAla 244 

10 1&M 

erythropol is) 

: S K 9 2 - B 1 



MetMetTbrAspThrLeuProSerSerSorArgTrpThrLeuGlu 15 

GlyProHisLeuGlnProLeuGlnGlyGluAlaLeuAlaAspLeu 30 

HisAlaArgThrLeuGluMet I leThrSerGlyArgGluLeuHi s 45 

GluThrLeuGluValValAlaArgGlyl leGluGI uLeuMetPro 60 

G I yLysA rgCy sA I a 1 1 eLouLeuLeuAspAsnlb rG I yP r oVa I 75 

LeuArgCysGlyAlaAlaProThrMetSerAiaProTrpArgArg 90 

Trpl leAspSorLeuValProGlyProMetSerGlyGlyCysGly 105 

ThrAlaValHisLeuGtyGluProVal I leSerTyrAspValAla 120 

AspAspP roLysPheArgG I yP roPheArgA I aA I aA I aLeuH is 1 35 

GluGlyl leArgAlaCysTrpSerThrProValThrSerGlyAsp 150 

GlyThrl leLeuGlyThrPheAlal loTyrGlySerValProAla 165 

Ph8P r oA I aG I nG I nAspVa I A I aLeuVa IThrGI nCysTh r Asp 1 80 

LeuThrAlaAlaVal I leThrThrHi sLysLeuHi sGlnAspLeu 195 

SerMetSerGluGluArgPheArgArgThrPheAspSerAsnVal 210 

ValGlyMetAlaLeuLeuAspGluSerGlySerSerl leArgVal 225 

AsnAspTh r LeuCysA I aLeuTh r A I aA I aP roProA rgA rgLeu 240 

LeuGlyHisProMetGlnGlul leLeuThrAlaAspSerArgGlu 255 

ProPheA laAsnGI nLouSerSer I leArgG luGI yLeuThrAsp 270 

GlyGlyGlnLeuAspGlyArgI leGlnThrThrGlyGlyArgTrp 285 

I I eProVa I H i sLeuSe r I leSerGlyMetTrpThrThrG I uArg 300 

GluPheMetGlyPheSerValHisValLeuAspl leSerGluArg 315 

LeuAlaAiaGI uArgAI aArgGluGluGlnLeuGI uAlaGluVal 330 

AlaArgHi sThrAlaGluGI uAlaSerArgAlaLysSorThrPhe 345 

LeuSerGlyMotThrHisGluValGlnThrProMotAlaVal I le 360 

ValGI yPheSe rG I uLeuLeuG I uTh r LeuAspLeuAspG luGlu 375 

ArgArgGlnCysAlaTyrArgLysl leGlyGluAlaAlaLysHis 390 

Val I leSerLauValAspAspValLeuAsp! leAlaLysl leGlu 405 

AlaGlyAlat leThrLeuGlnAspGluAspi I eAspLeuSe rG I u 420 

GluValAlaThrl leValGluMetLeuGIuProl leAlaArgAsp 435 

ArgAspArgAspValCysLeuArgTyrValProProGlnThrPro 450 

Va I H i sVa I CysSerAspArgA rgArgVa lArgGI uVa I LeuLeu 465 

Asn I I ©Va I Se r AsnG I y 1 1 eLy sTy r AsnA r gLeuG I yG I yVa I 480 

ValAspProProThrGlySerGlyAlaAlaArgProArgGlnThr 495 

ArgAlaProAspTyrProAlaThrProThrThrAsnSerSerSer 510 

P r oSe rTh r G I yT r pG I uSo rArgP roA r gG I yCy sLy sG I yA rg 525 
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(7) 



11 

G I ySe r Va I LeuA rgSe r ProA I aA rg 

[0026] mm^ : 3 

: 7 3 5 

ATG GCC GGA GCG GAC GTC CAC GCC CAG 
GCA CGC ATC CTC GTC GTC GAC GAC GAA 
GTG ACG TGG CAA CTC GAA TCG GAG AAT 
GCA GAC GGA GAT GCG GCA CTG CGT CAG 
GAT TTG ATG GTG CTC GAT CTG TCG CTC 
GAA GTG CTC GCT ACG GTC CGC AGA ACC 
GTG CTC ACA GCA CGC CGC GAT GAA ACC 
GAT CTC GGC GCC GAT GAC TAC GTC ATC 
GAA TTG GCC GCC CGT ATC CGG GCA GTG 
GAA CCC CCA CAC GAG GCG GCG GTT CAG 
ATC GAC ACC GCT GCG CGC GAG GTT CGG 
GAG TTC ACC ACC AAG GAG TTC GAT CTG 
TCA CCG ATG CAG GTC TTC AGC CGA CGC 
TGG CGA TCG TCG CCC GAC TGG CAG CAG 
CAC GTG CAC CGC ATT CGC CGC AAG ATC 
CCG ACG ATC CTG CAG ACA GTG CGG GGA 
GGA GAG CGT GCA TGA 
[0 0 2 7] E?lJ## : 4 
K?|J<9S£ : 1 6 0 5 

: zi^ffi 

ATG ATG ACC GAC ACA CTG CCC TCC TCG 
GGC CCG CAT CTC CAG CCG CTG CAG GGT 
CAC GCC CGT ACG CTC GAG ATG ATC ACT 
GAG ACA CTC GAG GTG GTC GCC CGC GGC 
GGC AAA CGT TGC GCA ATT CTG TTG CTC 
TTG CGC TGC GGC GCG GCC CCA ACA ATG 
TGG ATC GAC AGC CTC GTC CCT GGT CCG 
ACA GCG GTT CAC CTC GGC GAG CCG GTT 
GAT GAC CCG AAA TTC CGC GGC CCC TTC 
GAG GGC ATA CGT GCC TGC TGG TCC ACC 
GGC ACG ATC CTC GGC ACT TTC GCG ATC 
TTC CCC GCA CAA CAG GAC GTT GCC CTG 
CTG ACC GCT GCC GTC ATC ACC ACC CAC 
AGC ATG AGC GAG GAG CGG TTC CGA CGC 
GTC GGC ATG GCA CTT CTC GAC GAA TCC 
AAC GAC ACC CTG TGC GCG TTG ACC GCA 
CTC GGC CAC CCC ATG CAG GAG ATA CTC 
CCG TTC GCC AAT CAG TTG TCC TCC ATC 
GGC GGA CAG CTC GAC GGA CGA ATC CAA 
ATT CCG GTG CAC CTG TCC ATC AGC GGT 
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534 

±%0& : d K 3 *y # X x 'J .X o .-K 'J x (Rhodococcus 
erythropol is) 

I SK92-B1 



GGT 


GGC 


ACG 


AAT CGA 


CGT 


45 


AAA 


CAC 


GTG 


CGC ACG 


ATG 


90 


TTC 


GAT 


GTT 


GTC GCT 


GCG 


135 


GTC 


ACT 


GAG 


AGC GCA 


CCC 


180 


CCG 


GGG 


AAA 


GGT GGG 


TTG 


225 


GAT 


GCA 


CTG 


CCT ATC 


GTC 


270 


GAA 


CGG 


ATC 


GTC GCG 


CTG 


315 


AAA 


CCG 


TTC 


TCC CCG 


CGG 


360 


CTT 


CGT 


CGA 


ACC ACA 


GCT 


405 


CGA 


TTC 


GGT 


GAC CTA 


GAG 


450 


CTC 


CAC 


GGG 


ATA CCG 


CTC 


495 


CTG 


GCC 


TAT 


ATG GCC 


GCA 


540 


AGA 


TTG 


TTG 


CTC GAG 


GTG 


585 


GAC 


GCC 


ACC 


GTG ACC 


GAG 


630 


GAA 


GAA 


GAT 


CCC ACC 


AAA 


675 


GCC 


GGT 


TAC 


CGT TTC 


GAC 


720 
735 



mm 

: o K ^ y i3 7s x'jxn-f' JX (Rhodococcus 
erythropol is) 

: S K 9 2 - B 1 



TCC 


CGT 


TGG 


ACC CTT 


GAA 


45 


GAG 


GCC 


CTG 


GCG GAT 


CTC 


90 


TCC 


GGG 


AGA 


GAA TTG 


CAC 


135 


ATC 


GAG 


GAA 


CTG ATG 


CCG 


180 


GAC 


AAC 


ACC 


GGA CCG 


GTA 


225 


AGC 


GCG 


CCG 


TGG CGC 


CGG 


270 


ATG 


TCG 


GGT 


GGC TGC 


GGC 


315 


ATT 


TCC 


TAT 


GAC GTG 


GCC 


360 


CGC 


GCC 


GCA 


GCC CTC 


CAC 


405 


CCC 


GTC 


ACA 


AGC GGA 


GAC 


450 


TAC 


GGA 


TCC 


GTG CCG 


GCG 


495 


GTC 


ACC 


CAA 


TGC ACC 


GAC 


540 


AAA 


CTT 


CAT 


CAA GAT 


CTG 


585 


ACC 


TTC 


GAT 


TCC AAT 


GTC 


630 


GGC 


TCC 


AGC 


ATC CGC 


GTC 


675 


GCT 


CCG 


CCA 


CGG CGC 


CTC 


720 


ACC 


GCC 


GAC 


TCC CGG 


GAA 


765 


CGT 


GAG 


GGA 


TTG ACC 


GAC 


810 


ACC 


ACC 


GGA 


GGT CGG 


TGG 


855 


ATG 


TGG 


ACC 


ACG GAG 


CGG 


900 
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14 


CTG GAC 


ATC TCC GAG CGC 


945 


CAA CTC 


GAG GCC GAG GTT 


990 


CGC GCC 


AAG TCC ACG TTC 


1035 


ACQ CCC 


ATG GCC GTT ATC 


1080 


CTG GAC 


CTG GAT GAA GAA 


1125 


GGC GAA 


GCC GCG AAA CAC 


1170 


GAT ATA 


GCC AAG ATC GAA 


1215 


GAC ATC 


GAC CTG TCC GAA 


1260 


GAG CCC 


ATC GCC CGT GAC 


1305 


GTC CCG 


CCG CAG ACA CCG 


1350 


GTG CGG 


GAA GTG CTG CTC 


1395 


AAT CGG 


CTC GGT GGT GTC 


1440 


GCT CGT 


CCG CGT CAG ACG 


1485 


ACG ACG 


AAC TCT TCG AGC 


1530 


CGG GGG 


TGC AAG GGT CGG 


1575 


TGA 




1605 


[12 


l a^x#: P S J 


0 2 3 (DftWim 



[0 0 2 8] 

lmW<MSii$.%SlW] [13] M^J-^-pRYOl 

im i] &&x# P s j o o 2<r>itmm 



[13] 
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imi] 



( pUCHS 1 /tesa 

\ 3.20kb / 




7.3kb Xhal-EcoRI Fg 



EcoRV digestion 
ligation 

(linker pXbal) 
EcoRI digestion 

rikb EooRI-Xbal Fg 



EcoRI 




BEST AVAfLABLE COPY 



(10) 1 0-2 4 8 5 7 8 




7D> Ys<- vCOgg# 

(51)lnt.CI. 6 KglJIfi-^ FI 

(C 1 2 N 1/21 
C12R 1:01) 



BEST AVAILABLE COPY 



